This study was 
Introduction
It is generally accepted that gonadotrophins play a major role in stimulating the resumption of meiosis in mammalian oocytes and in the expansion of the cumulus oophorus in vivo (Lindner et al, 1974; Eppig, 1980; Tsafriri et al, 1982; Eppig and Downs, 1984 (Downs et al, 1988; Downs, 1989) . Transforming growth factor-(TGF-), structurally and functionally related to EGF (Marquardt et al, 1983) , also stimulates the meiotic maturation of cumulus cell-enclosed mouse oocytes (Brucker et al, 1991) . Feng et al. (1988) found that TGF-ß stimulates the maturation of follicle-enclosed oocytes and cumulus-oocyte complexes in rats. However Moor, 1984; Crister et al, 1986) . Bovine oocytes failed to mature or had a low maturation rate when oocytes were cultured in the absence of cumulus cells (Leibfried and First, 1979; Fukui and Sakuma, 1980) . Cumulus cells that tightly adhered to oocytes become dispersed (that is, undergo cumulus expansion) in response to the endogenous surge of gonado¬ trophins (Dekel and Phillips, 1979; Eppig, 1980; Leibfried and First, 1982 (Fig. 1) .
Experiment 1
The effects of growth factors, gonadotrophins and fetal bovine serum (FBS) added to the maturation medium on cumulus expansion and cleavage were examined. Selected cumulus-oocyte complexes were matured with TCM199 con¬ taining EGF (10 ng ml"1), TGF-a (10 ng ml"1), TGF-ßl (10 ng ml"1), bFGF (10 ng ml"1), insulin (5 pg ml"1), LH (5pg ml-1), FSH (500 ng ml"1) Fig. 2 . Bovine cumulus-oocyte complexes cultured for 24 h in different maturation media, (a) TCM199 alone; (b) epidermal growth factor (10 ng ml" ); (c) transforming growth factor-(10 ng ml" ); (d) transforming growth factor-ßl (10 ng ml" ); (e) basic fibroblast growth factor (10 ng ml~* ); (f) LH (5 µg ml " ') plus FSH (0.5 µg ml~' ); (g) (P< 0.001) by the addition of EGF at a concentration as low as 0.01 ng ml" with all cumulus-oocyte complexes exhibiting cumulus expansion at 1 ng ml~x (Fig.   3a) . The maximum effect of EGF was observed at 100 ng ml~; however, differences were not significant among the doses used (1 to 100 ng ml "1; P> 0.05). EGF also increased the fertilization rate in a dose-dependent manner (Fig. 3b) . Maxi¬ mum stimulation was observed at 10 ng ml~' , but there were no significant differences (P > 0.05) among the doses of 1-100 ng ml"1.
TGF-enhanced cumulus expansion and rate of fertilization in a dose-dependent manner (Fig. 4a, b) . The proportion of cumulus-oocyte complexes exhibiting cumulus expansion (degree 1 plus degree 2) was significantly increased (P < 0.001) at 0.01 ng ml"1 and nearly all complexes had expanded at doses of 0.1 to 100 ng ml"1. The maximum effect on cumulus expansion to degree 2 was observed at 10 ng ml~. The highest rate of cleavage was obtained at 10 ng ml~, but differences were not significant among doses of 0.01-100 ng ml " 1 (P > 0.05).
Experiment 3
The effects of growth factors, gonadotrophins or serum added to the maturation medium on cleavage and subsequent embryo development are summarized ( 
Discussion
The present study demonstrates that exposure of cumulusenclosed bovine oocytes during in vitro maturation to EGF and TGF-stimulated cumulus expansion and oocyte fertilizability when cultured in defined medium. Consistent with previous findings (Ball et al, 1983; Brackett et al, 1989; Younis el al, 1989 ; Zuelke and Brackett, 1990) (Buccione et al, 1990 
